Fetal lung maturation in estrogen-deprived baboons.
We have previously shown that estrogen plays a central integrative role in regulating key aspects of fetal-placental development and that inhibition of estrogen production during the second half of baboon pregnancy suppressed fetal adrenal function. Because maturation of the fetal lung is dependent on cortisol of fetal adrenal origin, the current study determined whether lung development and expression of surfactant proteins (SPs) A and B were altered at term in estrogen-deprived baboons. Fetal lungs were obtained on d 100, 165, and 175 of gestation (term = d 184) from untreated baboons and on d 165 from animals treated daily during the second half of pregnancy either with the aromatase inhibitor CGS 20267 alone or with CGS 20267 and estradiol benzoate. Umbilical venous estradiol levels were suppressed by more than 95% by CGS 20267 and elevated by CGS 20267 and estrogen. Although umbilical serum cortisol levels were also suppressed by 35% by CGS 20267, cortisol levels in the fetal lung of estrogen-suppressed baboons were similar to values in untreated animals. Immunocytochemistry demonstrated that CGS 20267 treatment did not alter fetal lung expression of the 11 beta-hydroxysteroid dehydrogenase enzyme-1 enzyme catalyzing reduction of cortisone to cortisol. However, immunocytochemical expression of the 11 beta-hydroxysteroid dehydrogenase enzyme-2 catalyzing oxidation of cortisol to cortisone appeared lower in lungs of estrogen-deprived fetuses and restored to normal by CGS 20267 and estrogen. SP-A levels in fetal lungs of untreated baboons were increased 16- to 20-fold between d 100 and d 165-175 of gestation in untreated baboons and baboons treated with CGS 20267 or CGS 20267 and estrogen. Similarly, SP-B levels in fetal lungs of untreated baboons were increased 10-fold between d 100 and d 165-175 of gestation in untreated baboons and baboons treated with CGS 20267 or CGS 20267 and estrogen. Moreover, in estrogen-suppressed baboons, as in untreated animals, the fetal lung continued to grow and exhibited normal alveolarization on histology. We conclude that development of the primate fetal lung can occur in utero in baboons in which fetal serum cortisol levels have been suppressed by the relative absence of estrogen perhaps because of the ability of the lung to coordinate local production of cortisol.